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UKRAINE'S PHARMACEUTICALS: FROM
DEPENDENCE TO ENDOGENOUS DEVELOPMENT

The article substantiates various theoretical and applied principles
of developing high-tech pharmaceutical industries (HTPI). It is estab-
lished that the key problem of developing countries in this area is the
dependence on resources and markets of developed countries, while
the involvement of advanced foreign technologies can be a catalyst
for increasing the technological potential of host countries (subject to
the availability of proper knowledge and human capital, changes in
the institutional environment, and improved the framework conditions
for innovation). In the context of the development of HTPI, the author
shows the importance of the network nature of the acquisition by
pharmaceutical companies of sustainable competitive advantages
based on resources that are difficult to simulate or replace. It is sub-
stantiated that networks built with local research institutions, higher
education institutions, and research units of other companies, give
pharmaceutical manufacturers the opportunity to access complemen-
tary assets and become their specific resource, which provides unique
competitive advantages.

The author reveals various methodological and statistical features
of the categorization of industries by the level of technology in the
conditions of globalization. It is substantiated that the current low
value of the ratio of research and development (R&D) to value-added
generated by pharmaceuticals of individual countries is not a sign of
the industry’s low technological level, as the current revenues are the
result of long-term R&D and harmonization procedures for launching
new drugs with lags of 10-15 years.
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A new tool for the study of international trade in high-tech phar-
maceuticals is proposed, whose peculiar feature consists in the cate-
gorization of nomenclature items by end use; the List of high-tech
medical and pharmaceutical intermediate goods is formulated (in ac-
cordance with SITC Rev.4 and UKT FEA); the following indicators are
proposed: the coefficient of import dependence of pharmaceutical pro-
duction, the coefficient of "purified" exports of pharmaceutical pro-
ducts and the coefficient of imports coverage with HTPI output, and
the formulas for their calculation are provided. The author's approach
is the first to create the opportunity to assess the scale of costs and the
dependence of the pharmaceutical industry on imported components
that embody advanced technologies and are the industrial supplies for
HTPL

It was found that in Ukraine the share of foreign intermediate high-
tech goods in the consumption of the industry reaches 82.2%; the in-
dustry, working on imported substances, produces mainly products
for the domestic market, without earning foreign currency, even to
cover the cost of purchasing the necessary ingredients; manufactu-
rers do not rely on synthesized chemical products of domestic produc-
tion, primarily due to the fact that the products of the chemical indust-
ry for the needs of pharmaceuticals in Ukraine are virtually non-exis-
tent; and the increase in output depends on foreign technologies and
intermediate goods. It is substantiated that Ukraine’s pharmaceutical
industry is critically dependent on imported supplies to ensure the
smooth operation of enterprises and the healthcare industry.

Key endogenous barriers that hinder the development of HTPI have
been identified, including problems in the training of specialists and
a lack of scientists whose competencies would contribute to solving
the problems of endogenous development of the industry; lack of state
aid to business entities for research, and technological and innovative
activities; lack of own funds to increase expenditures on R&D and
implementation of large-scale investment and innovation projects; and
lack of cheap loans, due to which Ukrainian pharmaceutical manufac-
turers find themselves in unequal conditions compared to foreign com-
petitors.

Conceptual bases of HTPI development in Ukraine are proposed;
Jjustified the expediency of legal changes, definition of strategic priori-
ties and introduction of measures of development of HTPI in Ukraine
based on the comprehensive approach, which will cover creation and
development of pharmaceutical ingredients for medicines (chemical
and biotechnological goods), medical products, fillers, packing mate-
rials, machinery and equipment for pharmaceuticals to help reduce
the dependence on foreign technologies, and to increase the level of
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production localization, employment and revenues to the budgets of
all levelss.

Keywords: high-tech production, pharmaceuticals, industry, tech-
nologies, innovations, endogenous innovations, technological depen-
dence, state policy

The pharmaceutical industry has been a priority in the EU since the introduction
of the Lisbon Strategy in 2000 [1]. A New Industrial Strategy for Europe, presented
on 10 March 2020 [2], states that the EU will support the development of key tech-
nologies of strategic importance for Europe's industrial future, including industrial
biotechnology, biomedicine, and pharmaceuticals. It emphasizes that access to medi-
cal devices (MDs) and medicines is important for Europe's security and indepen-
dence in today's world, which involves the development of an appropriate strategic
document. Already in June 2020, in pursuance of this guideline, the EU leadership
began to prepare Pharmaceutical Strategy for Europe [3]. The acceleration of the
document's creation based on social dialogue is due to the outbreak of the global
SARS-CoV-2 pandemic, which demonstrated the dependence of European manufac-
turers on the imports of active pharmaceutical ingredients (APIs) from outside the
EU* and real threats to human health and safety due to disruptions in the supply
chains of medicines and medical devices.

Ukraine has signed the Association Agreement with the EU, which provides for
measures to modernize and restructure certain industries. Resolution of the Cabinet
of Ministers of Ukraine No 1106 of October 25, 2017 regulates aspects of the agree-
ment's implementation and provides for the elaboration of a draft Strategy for the
development of Ukraine's industrial complex until 2025. But, despite the large num-
ber of achievements of Ukrainian scientists and recommendations on the basic prin-
ciples of such a strategy [5-11], until now there are no recommendations that would
clearly define technological and industry priorities, a set of mutually consistent
goals, tools and measures, as well as economic priorities (as was done in the EU and
its member states, in particular in Germany [1, 12] and France [13]).

Deterioration of the economy due to SARS-CoV-2 prompted the Cabinet of Min-
isters of Ukraine to adopt a State program to stimulate economy in conditions of
COVID-19 until 2022, which among the key activities identified the production of
basic pharmaceuticals and drugs [14]. Among the short-term initiatives, the

3 The publication was prepared within the purpose oriented comprehensive research program of the
National Academy of Sciences of Ukraine on "Macroperspectives of endogenization of Ukraine’s eco-
nomic development" (State Registration No 0117U006435).

4 The EU leadership has announced significant imports of essential intensive care drugs, including nar-
cotic painkillers, muscle relaxants and some old anesthetics. A document prepared for the EU Pharma-
ceutical Committee states that up to 90% of APIs for generic medicines were obtained from India and
China. "Fragmentation makes us more vulnerable. We need to pool resources, if we don't, we will
become weaker, - Health Commissioner Stella Kyriakides said in an interview with the "Financial
Times", - It is now understood that no one will be able to cope with this public health crisis alone."
According to S. Kyriakides, the goal of Brussels will not be "full autonomy" of supplies, but the ability
to "have proposals that will encourage industry and production in the EU again™ [4].

ISSN 2663-6557. Economy and forecasting. 2020, Ne 4 7



@ Salikhova O., Honcharenko D.

measures include: "Funding research, development and innovative projects aimed
at preventing emergence and spread of COVID-19" with a planned allocation for
2020 of 500 thousand UAH, or 17.58 thousand USD (at the NBU official exchange
rate of 01.11.2020). However, this is clearly not enough for creation of new drugs
and development of high-tech pharmaceutical industries (HTPI) in Ukraine. To out-
line and justify the necessary measures in this direction, it is advisable to start with:
1) clarifying the prerequisites and determinants of the creation of industries based
on advanced technologies; 2) revealing the features of the identification of pharma-
ceutical industry as a high-tech industry; 3) identifying endogenous barriers to the
development of HTPI in Ukraine and, in this context, 4) justifying necessary policy
measures and strategic priorities for the development of HTPI in Ukraine. Therefore,
these tasks constitute the purpose of this article.

Regarding preconditions and determinants

In search of answers, the authors relied on the conceptual foundations of the de-
velopment of Ukrainian industry, including pharmaceuticals, laid in the works by
O. Amosha, V. Vyshnevsky, V. Heyets, V. Dorovsky, Y. Kindzersky, V. Margitich
and others [5-11]. The principal theoretical basis was the work carried out by repre-
sentatives of various scientific schools, in particular: institutionalists (T. Veblen),
neo-institutionalists (W. Rostow), neoclassicists (K. Arrow and X. Uzawa), repre-
sentatives of the evolutionary approach (R. Nelson and S. Winter), and theorists of
innovation dynamics (J. Schumpeter, S. Kuznets, K. Freeman, and R. Nelson). Their
research reveals the nature of the rise of high-tech industries, in particular, the role
of R&D as a source of technological innovation, knowledge and skills of highly
qualified personnel as technology carriers, as well as business activities as a
mechanism for "'converting'* resources into new processes, goods and services.

At the same time, A. Gershenkron highlighted the peculiarities of modernization
and technological development of industries in the catching-up countries®. The scien-
tist's contribution consists in testifies that involvement of advanced technologies
from industrially leading countries can become a catalyst for increasing the re-
cipient country's technological potential. According to him, if this process is ac-
companied by the implementation of economic reforms by political elites with active
state intervention (rather than relying on free market), industry and economy as a
whole are able to make a "big leap"®. This thesis, in our opinion, should be taken into

5 Alexander Gerschenkron in his book "Economic Backwardness in Historical Perspective" proposed
an important hypothesis about the "advantages of backwardness™ that allow poor countries to enjoy the
technological advances of rich countries and as a result skip entire stages of development. The more
backward a country is, the faster the industry will develop technologically, because knowledge of effi-
cient production methods can be imported from developed countries. A. Gershenkron calls this acce-
lerated development a “great spurt”, which, in his opinion, is closely related to Rostow's concept of
"take-off" [15, p. 353]. The scientist noted: "Germany received all the benefits from a somewhat late
entry into industrial development. As a result, the German industrial economy relied on the achieve-
ments of England in the catching-up process" [15, p. 16].

6 The authors' studies on the experience of Germany [12] and China [16] in the development of high-
tech pharmaceuticals confirm the validity of this thesis.
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account when determining the policy measures for the development of HTPI in
Ukraine and the basic conditions for their implementation.

At the same time, T. Veblen notes the peculiarities of industrial art, which is a set
of knowledge gained from past experience, which is accumulated and transmitted as
indivisible property of community as a whole [17]. He notes that the value of pro-
duced goods is determined mainly by the amount of expended labor; immaterial
equipment of technological proficiency is worth many years of experience [17,
p. 53]. The basic resources that ensure the innovative development of pharmaceuti-
cals are theoretical and practical achievements in chemistry, physics, biology, phar-
macology, and medicine - as a result of many years of work of scientific schools in
developed countries. Presently, biotechnology, nanotechnology, and information
and communication technologies have been added to these areas. The main develo-
pers and users of advanced technologies for pharmaceuticals, as shown in a study of
one of the authors, are TNCs in developed countries [18]. Thus, involvement of
foreign technologies in Ukraine for the development of HTPI is a means to
transfer the acquired industrial art to unfamiliar environment. In order for
Ukrainian pharmaceuticals to obtain truly advanced, not "used" for many years tech-
nologies, it is necessary to strengthen the absorption capacity for innovation
(based on the concept of V. Cohen and D. Levintal), to accumulate knowledge and
human capital (according to S. Lall and R. Narula®), as well as to change the insti-
tutional environment (in accordance with the recommendations of V. Heyets®) and
improve the framework conditions for innovation.

The issue of the determinants of increasing assets and strengthening the absorp-
tion capacity are revealed by the works of theorists of economic organization
(U. Latsonik) and representatives of the resource concept (E. Penrose, D. Tisa, J. and
Barney). They laid the foundations for scientific understanding of the growth of
firms through the strengthening of technological potential and gaining sustainable
competitive advantages, including through the use of external assets (according to
the theory of the organization's dependence on resources of J. Pfeffer and J. Sa-
lanchik and the theory of cooperation between entities, in particular, the theory of
social networks by R. Bert). The study of these theories allowed substantiating that,
in particular, German pharmaceutical companies [12], in order to increase the en-
dogenous potential of innovation and value creation, build strategic networks, which
gives them the opportunity to gain additional resources through access to comple-
mentary assets and competencies of other members of the network (local research

7V. Kochen and D. Levintal proposed the concept of absorptive capacity for innovation as the ability
to recognize and realize the value of new information, and assimilate and use knowledge from the
environment, which determines successful involvement of foreign technologies and the effectiveness
of their assimilation in national production [19, p. 290].

8S. Lall and R. Narula note that the country's efforts to accumulate capital are not only a prerequisite
for structural change, but also attraction of foreign direct investment (FDI). The main paradox, accor-
ding to the scientists, is that with weak local potential, industrialization should be more dependent on
FDI. However, FDI is not able to influence the development of industry in the absence of adequate
local capacities [19, p. 290].

9 V. Heyets notes about "partnership of government and industrialists as an institutional mechanism of
innovative changes" [20, p.14].
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institutions, universities, and R&D departments of other companies) to consolidate
their own assets and capabilities. The ability to access external resources through
networking with key stakeholders is an acquired organization-specific resource
that is not transmitted to other entities and provides the organization with a
unique competitive advantage in the market. In [21], the authors showed that in
developing countries, the lack of such network opportunities to increase endogenous
assets in pharmaceutical manufacturers (in conditions of high competition with com-
panies in developed countries) can lead to loss of market position and decline, which
is exactly what happened to Mexico's steroid hormone industry, which had been a
global leader in the 1950s'°. Therefore, in determining the measures of state policy
of HTPI development in Ukraine and the principles of their successful implementa-
tion, in the authors' opinion, in it necessary to take into account the need to conso-
lidate the capacity of elements of the national innovation system and promote
communication and cooperation between them in the interests of endogenous
innovations in the pharmaceutical industry.

Studying the impact of the development industries based on advanced technolo-
gies on economic growth, N. Crafts of the London School of Economics in "Exoge-
nous or Endogenous Growth? A Review of the Industrial Revolution” [22] empha-
sized the connection between the acceleration of technological change in late XIX
century with endogenous innovation and reduced cost of access to useful
knowledge®!. At the same time, Crafts noted the role of new technologies embodied
in goods that increase capital and labor productivity in the modernized sectors. Re-
garding this fact, the authors of the study "Dynamics of technological progress in
economic development" [23] note: endogenous innovation, along with the accumu-
lation of threshold knowledge'?, would certainly be more desirable (for the UK. —
0.S, D.H), but new ideas do not always arise in one country.

10'In the authors' opinion, the experience of Mexico is a good example of the fact that without state aid
the development of a young industry (in the terminology of F. Liszt - "infant industry") is extremely
difficult. The cessation of support for the industry played a key role in the competition of Mexican
pharmaceutical manufacturers with TNCs and the opposition to the force of their oligopsony. The coun-
try's leadership did not take the opportunity to: create a vertically integrated steroid hormone industry
to allow the producers to maximize oligopolistic profits; introduce an optimal excise tax on exports to
encourage deeper processing of raw materials; establish control over transfer pricing to legalize TNC
profits and receive more taxes; and require TNCs to increase the level of localization in order to create
new jobs and increase added value. Mexican authorities decided not to interfere, leaving national pro-
ducers in the new industry without support and protection in a highly competitive environment. The
country's leadership lacked the political will to make the existing benefits of the steroid hormone in-
dustry work and benefit the national economy.

11 N. Crafts revealed that Great Britain in the X1X century could not encourage growth via the transfer
of technology from developed countries for a very simple reason - then it was at the top of technological
development and had best practices and technological advances. At the same time, the United Kingdom
was open to foreign ideas and had a high absorption capacity for their implementation. According to
the scientist, this factor played an important role in the endogenous growth of the British economy.

12 Threshold knowledge is a term used to describe certain basic concepts or learning experiences that
are crucial for a deep understanding of a particular field of knowledge. Its assimilation allows mastering
important aspects of the subject area, opening new, previously inaccessible ways of thinking and the
path to new discoveries.
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J.Mayer in his work on "Implication of new trade and endogenous growth theo-
ries for diversification policies of commodity-dependent countries" [24], within a
UNCTAD project, emphasizes the neo-Schumpeterian growth models that use a
temporary monopolistic profit that encourages creation of new technologies as a
mechanism of endogenization of the impact of technological progress on economic
growth. In his view, this branch of new growth models introduces conditions of im-
perfect competition at the micro level of production, stressing the importance of tem-
porary monopoly power (rent) as a driving force for targeted investment of resources
in the innovation process by firms or entrepreneurs seeking to increase profits. In
particular, P. Romer in his work "Endogenous technological change" [25] mentions
the development and production of new good as an endogenous explanation of the
source of technological change. In another [26] paper, Romer notes that technologi-
cal progress is encouraged by the introduction of new types of intermediate goods
through innovation. J. Grossman and E. Helpman in "Growth, Trade and Inequality"
showed that technological innovation encourages growth, and noted intermediate
goods as a result of R&D, which is a growth factor [27] 2.

At the same time, it is necessary to consider the work of supporters of the theory
of dependent development (T. Santos, G. O'Donnell and D. Link, K. Thomas, et al.),
who emphasize the obstacles to the modernization of developing countries. The
study of their works made it possible to reveal a key threat to the development of
high-tech industries, which is the dependence on foreign technological resources
(in the form of machinery and equipment, components and substances, patents and
licenses, and skilled researchers and workers).

In particular, F. Feinsilber noted the negative experience of Latin American coun-
tries, which in the process of industrial development in the context of import substi-
tution strategy mainly relied on foreign technologies and means of production, which
led to deterioration of the trade balance and devaluation of the national currencies.
The researcher called this approach in politics "truncated industrialization" (indus-
trializacion trunca), which led to structural problems [28, p. 31-32]. In our opinion,
the reservations made by representatives of the theory of dependence should be taken
into account when formulating the policy of creating Ukrainian HTPIs, especially
considering that the IMF has recognized Ukraine as a developing country with an
emerging market.

Substantiating the principles of endogenization of industrial development and its
modernization priorities in Ukraine, Yu. Kindzersky [7, p. 29] notes the need to
"raise the share and output of the pharmaceutical industry through import substitu-
tion of finished drugs by arranging domestic manufacturing of their generics, intro-
duction of domestic advanced achievements in pharmaceuticals, orienting towards
provision of medical institutions and public with domestically produced medicines,

13 However, international trade in intermediate goods that contain the results of R&D is a relatively
weak form of technology dissemination, as the host country has no access to the technology itself and
uses only "production results". Foreign technologies are able to increase the productivity of researchers
in the host country only in the case of full mastery of this technology.
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phasing-out of imported medical substances and arranging their domestic manufac-
turing” [7, p. 34].

Given the above theories and concepts, endogenization of the development of
Ukrainian HTPIs, in the authors' opinion, should consist not only in increasing the
relevant R&D and training skilled personnel for science and industry, but also in the
development and assimilation of the production of intermediate goods (including
APIs), which requires the development of related industries (especially chemical
ones), as well as corresponding means of production. Only a comprehensive ap-
proach can overcome technological dependence, raise productivity and added
value, and accumulate resources for innovation and endogenous economic de-
velopment and reduce exogenous impacts.

Regarding the features of identification

Frascati Guide, which is a guideline in bringing national research methodologies to
international standards, states: "In order to establish the impact of technology on in-
dustrial productivity, it is advisable to identify those activities and products that are
most technology-intensive, using criteria that will make it possible to build interna-
tionally harmonized special classifications "[29]. A number of scientists proposed
methodological approaches to the aggregation of industries by level of technology and
the identification of the most "high-tech" ones among them. A detailed analysis of the
existing approaches is given in [30, p. 15-52]. OECD experts experimented with vari-
ous indications of technology intensity, but the quantitative assessment was compli-
cated by the lack of primary data. As a result, the indicator of R&D (R&D - intensity)
became the only criterion [30, p. 32]. It is calculated either as the ratio of R&D costs
to value added, or R&D to output. As the study showed, the production of pharmaceu-
ticals is a consistently high-tech segment of the economy of developed countries.

At the same time, based on Eurostat 2018 data [31-32] for the sector "Manufac-
ture of basic pharmaceutical products and pharmaceuticals” (C21 according to
NACE Rev. 2), for the EU countries, the ratio of total R&D expenditure and value
added was calculated to identify the current level of R&D-intensity of pharmaceuti-
cal industry (Table 1). The ranking of countries is based on the indicator "apparent
labor productivity"!* for industry C21.

According to available data from 24 EU countries, it was found that:

- the average share of R&D in EU value added is 16.09%; the minimum value
is registered for Ireland is 1.3%, and the maximum one for Belgium (28.43%);

- in 12 EU countries (Ireland, Switzerland, Belgium, Sweden, Denmark, Fin-
land, the Netherlands, Italy, Germany, Austria, France, and Spain) in 2018 apparent
productivity in pharmaceuticals was over 100 thousand euros per employee);

- among the 12 countries with the highest value-added ratios per person em-
ployed in pharmaceuticals, there are countries where the R&D-intensity is signifi-
cantly lower than the EU average, in particular, in Ireland - 1.3%, in Italy - 6.61%,
and in France - 6.74 %.

4 Eurostat calculates apparent labor productivity as gross value added per person employed.
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Ireland, in our opinion, is a clear example of the exogenous development of HTPI.
More than 85 pharmaceutical companies in the country (including nine of the top
ten) own more than 100 businesses due to the tax policies that has effectively turned
the country into an offshore'®. Today, the key role in the Irish pharmaceutical indus-
try belongs to American companies. A number of them moved their production to
Ireland, in particular: Johnson & Johnson has been working here for over 80 years;
its companies in three Ireland's cities employ almost 3,000 people. More than 3,300
people in seven cities work for Pfizer, which entered Ireland in 1969. During over
50 years of operation, the company has invested more than 7 billion USD in Irish
pharmaceuticals. MSD (Merck & Co.) has branches in four cities in Ireland, which
account for almost 60% of the company's 20 world's leading products. These and
other American giants have created at least 19,000 jobs in this country's pharmaceu-
ticals, which, according to Eurostat (Table 1), have an apparent productivity of 784.4
thousand euros per year. In total, Ireland annually exports pharmaceuticals worth
about 85 billion USD, and is one of the largest exporters of pharmaceuticals in the
world. Among the main markets for them is the United States [34].

Table 1
Performance indicators of the industry ""Manufacture of basic pharmaceutical
products and pharmaceutical preparations' in EU countries, 2018

Apparent la- . Total
bor produc- ;/dadlgg Pr(i;jat:ﬁgon R&D ex- VA/
tivity, . . pendi-ture, PV, R&D / VA, %
(VA), mil- (PV), mil- et
thousand lion euro lion euro million %
euro euro
1 2 3 4 5 6 7
EU -27
. 179.0 97 881.6 276 716.0 15 749.15 354 16.09
(since 2020)
1. Ireland 784.4 12 657.6* 43 685.6 164.70* 29.0 1.30
) 23 445.6 .
2. Switzer- 499.8 837316 | 49923557 | 259 22.98
21728.4**
10519.6 *
3. Belgium 370.4 304331 | 22270987 | 3 28.43
7832.5**
4. Sweden 342.0 4797.2 9390.5 508.65 51.1 10.60
5. Denmark 307.0 TS| asamre | BT k00 17.69
6. Finland 285.1 1336.7 2100.7 149.20 63.6 11.16
7. The Ne- 2012.2 o
therlands 153.2 5479.3 250 36.7 11.69
8. ltaly 139.8 92314 26 524.0 609.97 34.8 6.61
9. Germany 129.5 20431.2 59 903.0 5226.40 34.1 25.58
. 2130.7 o
10. Austria 128.2 1831.17* 44827 310.635 47.5 16.96
12 180.2
11. France 127.0 41205.1 830.723** 29.6 6.74
12320.9**
12. Spain 110.5 5245.3 14 233.7 755.00 36.9 14.39

15 Jreland's total corporate tax rate is 12.5%, but foreign multinationals pay a total effective tax rate
(ETR) of 2.2-4.5% of their global profits "transferred" to Ireland via a global network of bilateral tax
agreements. These lower effective tax rates are achieved through a set of tools from the Irish Base
Erosion and Profit Shifting (BEPS) system.

Ireland's main international tax schemes use intellectual property accounting to influence the BEPS
movement, so almost all foreign transnational corporations in Ireland belong to industries with signifi-
cant intellectual property in life sciences and technology [33].
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Table 1 (ending)

13. Hungary 724 14127 2605.2 242.00 54.2 17.13
14. Cyprus 70.8 1243 252.8 9.61 49.2 7.73
15. Portugal 61.3 486.3 1247.7 116.80 39.0 24.02
16. Croatia 57.8 288.0 7337 47.43 39.3 16.47
17. Malta 56.6 58.4 159.3 2.37 36.7 4.07
18. Poland 45.00 1139.30 2933.60 124.49 38.8 10.93
19. The

Czech 42.80 461.00 1489.60 53.72 30.9 11.65
Republic

20. Romania 41.90 440.90 891.90 7.46 49.4 1.69
21. Latvia 36.20 80.90 197.10 454 41.0 5.61
22. Slovakia 32.10 70.20 174.70 2.62 40.2 3.74
23. Estonia 317 Ei** 36.8 0.74** 30.2 6.12

Note: * — data for 2014, ** — data for 2017.
Source: calculated by D.Honcharenko based on [31, 32].

The figures for Italy and France can be explained by the current trend of pharma-
ceutical companies transferring research activities to academic and private contract
research organizations (CROs) in other countries. The R&Ds that firms prefer to
out